perfusion pressure; sodium reabsorption; intratubular pressure; micropuncture; kidney; carotid occlusion; denervation SEVERAL STUDIES have associated changes in sodium reabsorption by the proximal tubule with changes in hydrostatic pressure in the kidney (3, 8, 12, 15) . Acute hypertension in rats was associated with increased pressure in proximal tubules and peritubular capillaries and with decreased fractional and absolute reabsorption by the proximal tubule ( 10). Since suprarenal aortic clamping maintained perfusion pressure to the kidney at the control level and abolished the intrarenal effects of carotid clamping and vagal cutting, it was concluded that the altered sodium reabsorption was related to the increased renal perfusion pressure. Previously reported observations on the effect of increased blood pressure in the dog on proximal function are not consistent with those in the rat under similar experimental conditions. Liebau, Levine, and Thurau (14) compared dogs with blood pressures in the range of 165 to 2 15 mm Hg to dogs with blood pressures in the range of 95 to 165 mm Hg. No significant differences in fractional reabsorption by the proximal tubule or in intratubular pressure in proximal tubules were observed. However, this failure to observe significant changes in proximal reabsorption and intratubular pressure in dogs might be related to the use of nonpaired observations. In the present study, fractional reabsorption and intratubular pressure in proximal tubules were determined in dogs before and after acute elevations in systemic blood pressure and the data were paired for statistical analysis. Intratubular pressure was significantly increased and fractional reabsorption by the proximal tubule was significantly decreased following acute increases in perfusion pressure to the kidney. In a second group of dogs, perfusion pressure to the kidney was maintained at control levels by a suprarenal aorta clamp, and no changes in intratubular pressure or fractional reabsorption were observed.
METHODS
Two groups of mongrel dogs were studied using an identical protocol with the single exception that the second group of nine dogs had a clamp around the abdominal aorta proximal to the renal arteries. This clamp was used to maintain perfusion pressure to the kidneys at control levels. Dogs were anesthetized with an allobarbital and urethan mixture (Dial, Ciba) and a tracheotomy was performed. Cannulas were placed in jugular veins for infusions, in a femoral vein, and in the left renal vein (through the ovarian or testicular vein) for blood sampling, in the aorta above the renal arteries for injection of lissamine green dye, and in the right femoral artery for measurement of perfusion pressure to the kidney. The second group had a brachial artery cannula for measuring blood pressure above the abdominal aorta clamp. The right ureter was catheterized through a suprapubic incision. The left kidney was exposed through a subcostal incision and a catheter was placed in the left ureter. The renal nerves were removed and 1 ml of xylocaine was topically applied to the renal artery. A 2-cm2 section of the renal capsule was removed and the exposed surface was bathed with mineral oil as previously described (4).
An infusion was given to establish and maintain an inulin concentration in plasma of 1 mg/ml and p-aminohippurate (PAH) concentration in plasma of 0.02 mg/ml. The sustaining infusion was given at 1 ml/min in isotonic saline solution.
Surface tubule segments selected for micropuncture were identified as near the end of the accessible portion of the proximal tubule by observations of the transit time for lissamine green dye. Intratubular pressure was determined by the Landis method using pipettes with tip diameter of 8-12 p (7). During this measurement tubular flow was not 77 & 13 ml/min before and after increased blood pressure, respectively, and the filtration fraction was .33 rt .04 and .38 zt .06 before and after increased blood pressure, respectively.
In the group of nine dogs that served as controls, perfusion pressure to the kidney was maintained at a constant level following the vagotomy and carotid occlusion. As shown in Table  1 and Fig. 1 , blood pressure above the suprarenal aorta clamp rose significantly (A = 46 Z!Z 5 mm Hg, P < .005). The perfusion pressure to the kidney before and after occlusion was 125 =t: 6 and 123 ZJZ 5 mm Hg, respectively.
Prior to occlusion, proximal tubule TF/P inulin ratio in 23 tubules was 1.64 =t .06, which is equivalent to a fractional reabsorption of 38 %. Following occlusion TF/P inulin ratio was 1.65 =t .09, which represents no significant change (A = 0. ( 1, 10). In the rat, it was necessary for the renal capsule to be intact for the demonstration of increased intratubular pressure and decreased proximal reabsorption following acute increases in blood pressure. In the dog both these effects were observed with a section of the capsule removed. Although most of the renal capsule was intact, all tubules selected for micropuncture were in a region where the capsule had been removed. In this regard, the renal capsule, as an anatomical limit for the interstitial volume, does not appear to be necessary for increased intratubular pressure and decreased proximal reabsorption following increased blood pressure in the dog. The rat also developed a modest natriuresis following carotid occlusion and vagotomy, whereas in the dog sodium excretion was unchanged.
In the present study, glomerular filtration rate was constant and fractional reabsorption decreased, indicating an increased delivery of sodium from the proximal tubule.
Since sodium excretion was unchanged, it follows that reabsorption in the distal segments of the nephron was increased. 
